Pre-main sequence stars in the Orion-Monoceros Complex are either distributed in groups closed associated with dense cores, or dispersed along molecular filaments. Some molecular clouds are apparently affected by the OrionEridanus Superbubble created by the Wolf-Rayet winds and supernovae from the Ori OB1 association, whose shock fronts compressed and triggered starbirth in adjacent molecular clouds. We present evidence of a formation sequence from the older star association Ori OB1a, which no longer is associated with molecular gas, to Ori OB1b and 1c, which are associated respectively with Orion A and B molecular clouds, and eventually to Ori OB1d currently active in star formation. The Orion-Eridanus Superbubble continues to spread out to NGC 2149, vdB 64, and the Crossbones, and likely also to Mon R2. The triggering by ionization or the superbubble-both consequences of massive stars-would produce stars and disperse molecular clouds much more efficiently than isolation star formation via spontaneous cloud collapse. As the superbubble expands, it may incite star formation along the way and perhaps inject nuclides synthesized by the Wolf-Rayet stars or supernovae into the protostellar nebulae. Some of the now extinct shortlived nuclides have been found in the meteorites of our solar system , implying that the Sun was likely formed in an environment similar to that of the Ori OB1 association.
INTRODUCTION
Since the Henry Draper Catalog was published in the 1920s, it has been known that O and B stars exist in loose groups, for which Ambartsumian (1947) coined the term "association". Because of the low stellar mass density, 0.1 M ⊙ pc −3 , an OB association is susceptible to disruption by the Galactic tidal forces (Ambartsumian 1947; Bok 1934) . Therefore, identifiable OB associations are usually young.
The stellar contents of the OB associations within one kpc from the Sun have been investigated using the Hipparcos catalog (de Zeeuw et al. 1999) . Because of the brightness limitation of Hipparcos, however, only the massive and intermediate-mass stars in OB associations could be studied. While luminous OB stars are readily recognized (Blaauw 1964; Humphreys 1978; Garmany & Stencel 1992) , low-mass stars also exist in an OB association. With the advent of modern instruments, a great number of low-mass stars have been found in OB associations (Walter et al. 2000; Briceño et al. 2006 ).
An OB association covers a large region in the sky, sometimes more than a hundred square degrees. To identify low-mass pre-main sequence (PMS) stars in such a large region is a great challenge. An all-sky or wide-field survey is needed. Walter et al. (2000) and Briceño et al. (2006) summarize different methods to search for low-mass (0.1-1 M ⊙ ) PMS stars in OB associations, e.g., by objective-prisms, X rays, proper motions, and variability surveys. In the following we briefly comment on each of these methods and compare them with our approach to collect a reliable sample of young stars in an OB association.
The objective-prism survey is the traditional way to find emission-line stars as young star candidates. A large number of candidate PMS stars can be identified but so far only a few star-forming regions have been surveyed comprehensively by this method, e.g., Orion (Wiramihardja et al. , 1991 (Wiramihardja et al. , 1993 Kogure et al. 1989 ) and the Vela Molecular Ridge (Pettersson & Reipurth 1994 ). An objective-prism survey can detect only PMS stars with strong Hα and/or Ca II emission line(s), i.e., classical T Tauri stars (CTTSs) and Herbig Ae/Be (HAeBe) stars, but is not sensitive to weak-line T Tauri stars (WTTSs), which are also a PMS population like the CTTSs but lack the inner circumstellar disks. The objectiveprism sample may also be contaminated considerably by late-type dwarfs that also show Hα in emission, i.e., the dMe stars. Indeed, Briceño et al. (2001) report that only about 40% of the Hα emission stars in Orion OB1a found in the Kiso Hα survey are really PMS stars.
Because low-mass PMS stars are X-ray emitters (Feigelson & Montmerle 1999) , the ROSAT All Sky Survey (RASS) has been used for large-scale searches for low-mass PMS stars. ROSAT is sensitive to soft X rays, so would find preferentially WTTSs. The main contaminations in an RASS sample would be chromospherically active K and M dwarfs.
Furthermore the sensitivity of the RASS allows a complete census of PMS stars only in starforming regions within a few hundred pc from us, e.g., in Taurus (Wichmann et al. 1996; Neuhäuser et al. 1995) , Lupus Krautter et al. 1997) , Chamaeleon (Alcalá et al. 1995 (Alcalá et al. , 1997 , R CrA (Neuhäuser et al. 2000) , and Orion (Alcalá et al. 1996) .
The proper-motion method can be used to identify probable members in an OB association with no limitation on stellar masses. Because it is difficult to measure accurate proper motions of faint stars, this method is restricted to bright (massive and intermediate-mass) stars in nearby OB associations. One vulnerability of this technique is that the proper motions near the solar apex or antapex are small, so it is unsuitable to study regions near these two directions, e.g., Ori OB1 and Col 121 in Canis Major.
All PMS stars are variable, so a multi-epoch photometric monitoring can be carried out to identify possible PMS stars in an OB association. This method ensures that most PMS stars be found, but may also pick up other kinds of variables which are difficult to weed out on the basis of variability alone. To conduct a multi-epoch survey of a large region is time-consuming, so only a limited number of regions have been studied thus far by this method (Briceño et al. 2001 (Briceño et al. , 2005 Carpenter et al. 2001 ).
In our study of the young stellar population in OB associations, we identify CTTSs and HAeBe stars by their characteristic infrared excesses arising from thermal emission of circumstellar dust. We have developed an empirical set of criteria, based on the Two Micron All Sky Survey (2MASS) (Cutri et al. 2003; Skrutskie et al. 2006) colors, for selecting CTTSs (Lee et al. 2005 , hereafter Paper I) and HAeBe stars (Lee et al. 2006, hereafter Paper II) . Follow-up spectroscopic observations confirm that most of the PMS star candidates congregating together or associated with nebulosity are indeed young stars, but otherwise are carbon stars or M giants. This method cannot be used to identify WTTSs, which lack the inner circumstellar disks-thus having little or no IR excess-but is very efficient in tracing the distribution of young stars, hence active star-forming regions. With the sensitivity of 2MASS, PMS stars within ∼ 1 kpc can be readily recognized.
Each of the methods briefed above has its own advantages and shortcomings. Usually different methods complement each other in order to obtain a complete sample of the PMS population in a region. For our investigation of the star formation history in an OB association, the use of the 2MASS database has proven effective over a large sky area to collect a young star sample for which we could analyze their spatial and age distributions. This paper reports how we apply the technique to identify the young star sample from which to study the star formation history in the Orion-Monoceros Complex. We describe in §2 the archive data and our spectroscopic observations. During the course of our study we have improved our selection criteria of the 2MASS colors to select CTTS and HAeBe candidates. The modified color criteria are presented in §3. In §4 we outline the properties of some specific star-forming regions in the Orion-Monoceros Complex. In §5 we present an overall star formation history in the Complex influenced by the triggering processes, with evidence of compression by ionization fronts on intermediate scales to shocks by stellar winds and supernovae on large scales. Some now extinct short-lived nuclides have been found in meteorites and in §6 we discuss the implication of such a process on the formation of our own solar system in an environment similar to that of the Orion OB1 association. The conclusions are summarized in §7.
DATA AND OBSERVATIONS
We utilize the method described in Paper II to select HAeBe and CTTS candidates for spectroscopic observations. We have also made use of the survey data of Hα emission (Finkbeiner 2003; Gaustad et al. 2001 ) and CO emission (Dame et al. 2001) to trace the ionization fronts and molecular clouds, respectively, with respect to the spatial distribution of our young star sample.
SPECTROSCOPIC OBSERVATIONS
Spectra of bright CTTS and HAeBe candidates selected by 2MASS colors were taken at the Kitt Peak National Observatory (KPNO) and Beijing Astronomical Observatory (BAO). At the KPNO, medium-dispersion spectra were taken for some of the stars with the 2.1 m telescope during 2004 January 2-5. The GoldCamera spectrometer, with a Ford 3Kx1K CCD with 15 µm pixels, was used with the grating #26new, which gives a dispersion of 1.24Å pixel −1 . These medium-dispersion spectra allowed us to identify the presence of the lithium absorption at 6708Å, an indicator of a low-mass PMS. The KPNO run was concentrated on the NGC 2149 and the Crossbones regions. At the BAO, low-dispersion spectra with a dispersion of 200Å mm −1 , or 4.8Å pixel −1 , were taken with the 2.16 m optical telescope during 2004 December 18-20. An OMR (Optomechanics Research, Inc.) spectrograph was used with a Tektronix 1024×1024 CCD detector covering 3800-8800Å. This run was dedicated to the Orion A region.
All the spectroscopic data were processed by the standard procedure with the NOAO/IRAF package. After correcting the bias and flat-fielding, the IRAF package KPNOSLIT was used to extract and to calibrate the wavelength and flux of each spectrum. Figure 1 presents example spectra for a CTTS and an HAeBe star found by our study.
OBSERVATIONAL RESULTS

REVISED SELECTION CRITERIA
In paper II, we identify HAeBe candidates using the criteria of colors redder than the line (j m − h m) − 1.7(h m − k m) + 0.450 = 0 in the 2MASS color-color diagram. During the course of this study, we come to realize that the criteria described in Paper II to select HAeBe stars might still include a few non-PMS stars, such as classical Be stars or B[e] stars which, though interesting in their own right, would confuse our sample. Follow-up spectroscopic observations allow us to refine the criteria specifically for CTTS and HAeBe candidates. (Allen & Swings 1976) , and classical Be stars (Ashok et al. 1984) . CTTS candidates are selected by the same colors described in paper I, namely between the two parallel lines, (j m − h m) − 1.7(h m − k m) + 0.0976 = 0 and (j m − h m) − 1.7(h m − k m) + 0.450 = 0, and above the dereddened CTTS locus (Meyer et al. 1997 Other criteria, e.g., good photometric qualities and exclusion of extended sources, remain the same as described in Paper II. These revised criteria, summarized in Table 2 , have been used to select PMS star candidates and prove to have a high success rate. Hereafter, we call the HAeBe star and CTTS candidates as HAeBe stars and CTTSs, respectively, for convenience and study the spatial distribution of these young stars in OB associations.
THE ORION-MONOCEROS COMPLEX
The Orion-Monoceros Complex has been mapped in 12 CO by Maddalena et al. (1986) , but this survey is non-uniform in resolution and undersampled in many regions. Recently, using the same 1.2 m millimeter-wave telescope, Wilson et al. (2005) surveyed the entire region more uniformly. Three giant molecular clouds, Orion A, Orion B, and Mon R2, dominate this region, each of them with a mass of ∼10 5 M ⊙ . There are additional smaller molecular clouds in the region, notably NGC 2149, vdB 64, the Northern Filament, and the Southern Filament. Other than molecular clouds, there are also a few star clusters in the region, as identified by the 2MASS data (Carpenter 2000) . Brown et al. (1994) discuss the massive OB stars in Ori OB1. Walter et al. (2000) study the low-mass counterparts in this region, and present spatial distribution of Hα emission stars (Wiramihardja et al. , 1991 (Wiramihardja et al. , 1993 Kogure et al. 1989 ) and ROSAT X-ray sources. These Hα and X-ray sources are seen interspersed through out the region, though there are some groupings to the western side of the Orion A and B clouds. In comparison, our young star candidates, which trace recent star formation, are almost exclusively correlated with molecular clouds (Fig. 3) .
The Ori OB1 association is located on the west side of the Orion A and B molecular clouds. A large number of CTTSs and HAeBe stars which we identify are also distributed preferentially on the west side of the molecular clouds. Blaauw (1964) divides Ori OB1 into four subgroups, 1a, 1b, 1c, and 1d ( Figure 3 ). The subgroup 1a contains the stars around the north-west of the Belt; 1b includes the stars around the Belt and the Belt stars themselves; 1c includes the stars around the Sword; and 1d contains the stars close to the Orion Nebula and the Trapezium. Among the subgroups, Ori OB1a is the oldest and furthest away from molecular clouds, and Ori OB1d is the youngest and closely associated with gas cloud. Table 3 compiles the ages of these subgroups. As can be seen, 1b and 1c are intermediate in age between 1a and 1d. Warren & Hesser (1978) and Blaauw (1991) derive an older age of 1b than 1c, but Brown et al. (1994) present an opposite result. In any case, the age difference between 1b and 1c should not be large.
The Orion-Eridanus Superbubble, an expanding shell traced at different wavelengths (Heiles et al. 1999 ), e.g., in Hα, H I, IRAS 100 µm, and X-ray emission, is believed to be powered by the stellar winds from the massive stars and supernova ejecta in Orion OB1 (Brown et al. 1995) . From the interaction between the Superbubble and the molecular clouds, Bally et al. (1991) conclude that the energetic injection by massive stars may be responsible for the large-scale structure of the Orion A and B molecular clouds.
The center of the Superbubble is near the Orion Nebula (Heiles et al. 1999) . Given a distance of 450 pc to the Orion Nebula, therefore the 20-30
• radius of the Orion-Eridanus Superbubble corresponds to a projected length of 160-250 pc. The distances to the molecular clouds (Wilson et al. 2005) and to the Orion Nebula (Brown et al. 1994 ) are listed in Table 4 , from which we derive the distance between each cloud and the center of the Superbubble, i.e., the Orion Nebula. The entire Orion-Monoceros complex is shown in Figure 3 and we will discuss each of the regions below.
ORION A AND B GIANT MOLECULAR CLOUDS
Orion A and B are the giant molecular clouds that harbor the Ori OB1 association. Figure 3 shows the 12 CO of the Orion A molecular cloud. The intensity on the west side of Orion A is stronger than that on the east, like a ridge separating Orion A into two parts. The cloud as traced by the 13 CO emission shows filamentary structure (Bally et al. 1987) (Figure 3 ). Most prominent is the integral-shaped filament including M 43 and M 42 which could be the outcome of compression by the Superbubble driven by Ori OB1 (Bally et al. 1987) . Megeath et al. (2005) use Spitzer Space Telescope to survey the Orion A and B molecular clouds. Combined with the 2MASS data, they find more than one thousand young stars, about half of them in dense clusters, NGC 2024 and the Orion Nebula, and the other half in lower density environments. The limitation of the study is that only the west side of the Orion A molecular cloud, i.e., the region with strong 13 CO emission, and two field of the Orion B are surveyed. Our study based on 2MASS data does not find as many young stars as in Megeath et al. (2005) , but our spatial coverage is more complete in these two molecular clouds.
Most of the PMS stars are associated with the 13 CO emission. We have found more than 150 PMS stars around the integral-shaped filament. The level of star formation activity in Orion A increases from the north of the integral-shaped filament and NGC 1977, peaks at M 43 and M 42, and drops very quickly to the south of the filament.
The distributions of
13 CO emission in the Orion B molecular cloud (Miesch & Bally 1994 ) is more conspicuous on the west side where the star formation is also more active (Fig. 5) . The sharp edges of Orion B suggest that the boundary between the molecular cloud and the H II region is seen nearly edge on. Star formation around Orion B is primarily concentrated in three locations, M 78, NGC 2024, and the σ Ori cluster. The M 78 region includes the reflection nebulae M 78, NGC 2071, and more than two dozen PMS stars. NGC 2024, an H II region probably excited by NGC 2024 IRS2b (Bik et al. 2003) , is located on the edge of another H II region IC 434 ionized by the O star σ Ori. We have found some two dozen PMS stars in each of the NGC 2024 and σ Ori clusters.
The spatial distributions of young stars in the Orion A and B molecular clouds are different (Megeath et al. 2005) . Most of the PMS stars in the Orion B cloud are associated with clusters (Lada et al. 1991) . In contrast, young stars in the Orion A cloud aggregate loosely, except those in the Orion Nebula. This result probably reflects the structure of molecular clouds, i.e., the Orion B molecular cloud is clumpy and the Orion A is filamentary (Fig. 4 and 5 ).
Could there be nondetected PMS stars embedded in the eastern part of the Orion A or B clouds? The extinction of these regions, as derived from the data in Schlegel et al. (1998) , is generally low, mostly with A J 1 mag, so any PMS stars, if they exist, could not have escaped from the detection by 2MASS. In comparison, the extinction of the compressed star-forming clouds, e.g., the western side of Orion A and B, A J is larger than 2 mag.
MON R2
Mon R2, another active star-forming cloud in the region, harbors compact H II regions, bipolar outflows, and numerous reflection nebulae. The distance to Mon R2 has been taken to be ∼ 830 pc (Herbst & Racine 1976) , but this is quite uncertain. Wilson et al. (2005) use foreground and background stars to derive a distance range of 600-1100 pc. It seems secure that Mon R2 is further away than Orion A and B.
There are two ridges in Mon R2 traced by the 12 CO emission (Xie & Goldsmith 1994) . One is a strikingly sharp north-south ridge of emission in the western part of Mon R2 and the other is an east-west ridge including some molecular cores, GGD 12-15, GGD 16-17, and DG 98. The sharp edges of the ridges may be the outcome of shock compression (Xie & Goldsmith 1994) . The filamentary clouds around the main core and north-south ridge clearly seen in 13 CO emission (Miesch & Bally 1994) imply that Mon R2 has been shocked (Fig. 6) .
Most of the PMS stars we identify in Mon R2 are associated with cores or filaments, e.g., the main core, GGD 12-15, GGD 16-17, DG 98 and the north-south ridge (Fig. 6) . There are about 20 PMS stars in either the main core or the north-south ridge, and a few in GGD 12-15, GGD 16-17, and DG 98. Clusters and stellar groups are closely associated with molecular cores, but otherwise the distributed population is located along filaments.
NGC 2149 AND vdB 64 CLOUDS
NGC 2149 and vdB 64 clouds are located south of Orion A. The radial velocities of both clouds are similar, ∼ 10-12 km s −1 , suggesting similar kinematic distances of 425 pc, the same as that of Ori A (Wilson et al. 2005 (Maddalena et al. 1986 ). It contains two reflection nebulae, GN 05.51.4 and NGC 2149 itself. In projection, the NGC 2149 cloud overlaps with the south of Orion A, but they can be distinguished by different radial velocities. Seven PMS stars are found in the vdB 64 cloud, and 16 in the NGC 2149 cloud including 5 in GN 05.51.4.
The distribution of PMS stars is closely associated with
13 CO (Figure 7 ), like the situation in other regions discussed above. Some young stars aggregate to form small stellar groups, e.g., around GN 05.51.4 and NGC 2149, and some are distributed.
SOUTHERN FILAMENT AND NORTHERN FILAMENT
The Southern Filament is about 460 pc away from us with a mass of 1.7×10 4 M ⊙ (Wilson et al. 2005) and is long and thin, with a projected size of ∼ 12
• × 0.6
• . The Crossbones and one other cloud G220.9 − 08.4, studied by Kim et al. (2004) who survey the entire Southern Filament in 13 CO, are associated with star formation. The elongated Crossbones cloud including the reflection nebula vdB 80 and the dark cloud LDN 1652 intersects with the Southern Filament at ℓ ≈ 219
• , b ≈ −10
• . Forty two PMS stars in our sample are found in the Crossbones. They are not centrally concentrated as in a star cluster, but rather are distributed along the elongated cloud. Stars 43, 44, 46, and 48 in Table 1 and stars 20-24 in paper I are associated with the Crossbones, and most of these PMS stars (> 80%) exhibit forbidden line(s) indicative of their youth (Kenyon et al. 1998 ). The cloud G220.9 − 08.4, like the Crossbones, is also closely associated with strong 13 CO emission and young stars. Because 13 CO traces higher-density parts in a molecular cloud, it marks out the star formation locations more directly than 12 CO.
The Northern Filament is another long and thin cloud, with a mass of 1.7×10 4 M ⊙ , located to the east of Orion B with a distance of 390 pc (Wilson et al. 2005) . The Southern and Northern Filaments make an interesting comparison. Both clouds are similar in mass, shape, and distance from us, and even in their 12 CO distribution. Yet the Southern Filament is associated with star formation, e.g., the Crossbones and G220.9 − 08.4, but the Northern Filament is not. There is no sign of ongoing star formation in the Northern Filament, no H II region or reflection nebula, and we do not find apparent CTTSs or HAeBe star groups in the Northern Filament. This is in contrast to the expectation of some hundreds of young stars in the region (Wilson et al. 2005) .
STAR FORMATION HISTORY IN THE ORION-MONOCEROS COMPLEX
When Blaauw (1964) divide the Ori OB1 star association into four subgroups, he does not know of the existence of the Orion A and B molecular clouds yet. The first CO observation in the Orion Nebula is taken by Wilson et al. (1970) . However, the CO survey of the entire Orion region is not available until the work by Kutner et al. (1977) . The stellar subgroup 1b is closer to Orion B and 1c closer to Ori A (Fig. 3) , and therefore the stellar subgroups 1b and 1c possibly relate to Orion B and A molecular clouds, respectively. Brown et al. (1994) propose a star formation sequence in the Ori OB1 association to start from 1a, propagate through 1b, 1c, and eventually to 1d. Our study of the spatial distribution of CTTSs and HAeBe stars supports this sequential star formation scenario; namely the number of PMS stars changes from a few in Ori OB1a, increases in both 1b and 1c, and progressively gets many more around 1d, the youngest subgroup.
A similar diagnosis of the star formation history can be extended from Ori OB1 to the whole Orion-Monoceros Complex (Figure 8 ). Originally the Orion A and B molecular clouds were probably more spread out, with Orion B extending to the current position of Ori OB1a. About 10 Myr ago, one or more massive stars were born in 1a, and their ionization fronts compressed the molecular clouds to trigger subsequent formation of stars. As the massive stars in Ori OB1a evolved, the strong stellar winds plus supernova explosions created the Orion-Eridanus Superbubble. The Barnard's Loop is part of the Orion-Eridanus Superbubble (Heiles et al. 2000) and shows a semicircle appearance across both Orion A and B. The Hα emission is probably maintained by the UV photons from the massive stars in Ori OB1. The Superbubble compresses the western parts of the Orion A and B molecular clouds, enhancing the cloud density, as seen in 13 CO. The compression results in the formation of Ori OB1b in Orion B and Ori OB1c in Orion A. Most ongoing star formation only takes place on the western parts of Orion A and B, and seems to be confined inside the Barnard's Loop. Interestingly, if we extend the arc of the Barnard's Loop to a circle, the bright-rimmed clouds LDN 1616, LDN 1634, and IC 2118 are roughly parts of the circle. All these show correlation between star formation and shocks. Eventually star formation propagated to Ori OB1d, the most active star-forming region we now witness in this region (Lada et al. 1996) .
The Superbubble interacted with other clouds such as vdB 64, NGC 2149, and the Crossbones along the way. Most CTTSs and HAeBe stars seem to correlate with the Hα filaments and 13 CO emission in the vdB 64 and NGC 2149 clouds (Figure 7) . The Orion-Eridanus Superbubble appears to have compressed vdB 64 and NGC 2149, causing the elongation of NGC 2149 and the oval shape of vdB 64, and also the star formation in these two clouds. The Crossbones is well outlined by Hα filaments, which are manifest of shock interaction (Figure 7) . Other than the Crossbones, the cloud G220.9 − 08.4 is the only cloud coincident with Hα filaments. The correlation of shocked high-density gas and existence of young stars in the Crossbones and cloud G220.9 − 08.4 accordingly provides a vivid example of triggered star formation by superbubble shocks.
In addition to the cloud morphology of Mon R2 discussed in §4.2, the western edge of Mon R2 has a sharp CO intensity gradient similar to that seen in Orion A and B (Maddalena et al. 1986 ). Mon R2 hence could be physically related to the Superbubble, if the distance is at the lower limit derived by Wilson et al. (2005) , i.e., 600-700 pc.
Most of the molecular clouds in Orion-Monoceros Complex are associated with star formation, but why is the Northern Filament quiescent? It could be that either the Northern Filament does not experience extra pressure, or the velocities of shocks are too fast or too low to induce collapse of molecular cloud cores (see Briceño et al. 2006 for a review). Although shocks with velocities out of the proper range do not initiate star formation, they still affect the shapes of molecular clouds. The Northern Filament is elongated, but otherwise does not seem to show any star-forming signatures. It is also inconspicuous in Hα emission (c.f., Fig. 3 ). Probably the Crossbones, NGC 2149, and vdB 64 at their positions have experienced proper shock velocities, but not the Northern Filament.
Ori OB1a appears not associated with any molecular clouds. The member stars of Ori OB1a could not have drifted from the parent molecular cloud to the current position, because the proper motions of Ori OB1a are not systematically moving away from the molecular clouds (de Zeeuw et al. 1999) . Furthermore stars in Ori OB1a are all situated on the west side of molecular clouds, an unlikely outcome for an isotropic dispersion of stars out of a molecular cloud.
The standard scenario of isolated star formation (Shu et al. 1987) , requiring a timescale as long as ∼ 10 Myr, has been confronted by recent observational results, e.g., lack of post-T Tauri stars in star-forming regions , underpopulated starless cores (Ballesteros-Paredes & Hartmann 2006), and short cloud lifetimes (Hartmann 2001) , which all suggest rapid star formation of timescales ∼ 1 Myr (Elmegreen 2000) . Moreover, stellar populations older than 3 Myr are seldom associated with molecular clouds . External stimulation offers a natural solution for rapid star formation.
OB ASSOCIATIONS AND SOLAR SYSTEM FORMATION
Triggered star formation has been studied in some H II regions, e.g., M 16, M 20 (Hester et al. 2004; Hester & Desch 2005) , W5 (Karr & Martin 2003) , and IC 1396 (Reach et al. 2004) , and in OB associations, e.g., Cep OB3 (Blaauw 1964; Elmegreen & Lada 1977) , Lac OB1 (Paper II), and Sco OB2 (de Geus et al. 1989; Preibisch & Zinnecker 1999) . The trigger scenario may be related to the origin of our solar system. Lee et al. (1977) (Srinivasan et al. 1994) and 60 Fe (Shukolyukov & Lugmair 1993) have also been found (see Goswami & Vanhala 2000 for a review). Energetic particles interacting with gas and dust in the solar nebula can produce some of these nuclides when our Sun was in the T Tauri phase (Lee et al. 1998) . Alternatively, these nuclides could be produced by synthesized stellar products from Wolf-Rayet stars or supernovae, whose shocks may inject short-lived nuclides into the clouds, and at the same time induce star formation. Both models have defects: the in-situ scenario predicts an underproduction of 60 Fe and the injection theory, while capable of explaining the existence of short-lived nuclides, lacks convincing observational evidence.
The short-lived nuclide 26 Al has been found in some active star-forming regions, e.g., in Cygnus (del Rio et al. 1996) , Carina (Knoedlseder et al. 1996) , Vela, and Orion (Diehl 2002) , by the γ-ray emission at 1.8 MeV. Most of these regions are associated with Wolf-Rayet stars, supernova remnants, or superbubbles, so these are plausible sources responsible for the 26 Al. It has been suggested that the formation of our solar system is related to a superbubble triggered event (Cameron & Truran 1977) . Our analysis shows how such a process may have been taking place in Ori OB1, which is known to associate with 26 Al, superbubble interaction, and active formation of sun-like stars. Our Sun might well be formed in an OB association environment similar to that in Ori OB1.
CONCLUSIONS
The pre-main sequence stars in the Orion-Monoceros Complex are distributed not only in groups, but also widely distributed. Young Clusters, stellar groups, and the distributed population are associated respectively with dense cores, cores, and molecular filaments. We find that most of the young stars in the Orion-Monoceros Complex are probably related to shock fronts. Based on the distributions of pre-main sequence stars in relation to the OrionEridanus Superbubble, we present a possible star formation history in the Orion-Monoceros Complex.
1. Originally, the Orion A and B molecular clouds were probably more extensive, with Orion B extending to the current position of Ori OB1a. About 10 Myr ago, one or more massive stars were born in 1a, and the ionization fronts compressed surrounding molecular clouds to trigger subsequent star formation.
2. As Ori OB1a evolved, stellar winds and ejection from Wolf-Rayet stars and supernovae created the Orion-Eridanus Superbubble, which compressed the west side of the Ori A and B giant molecular clouds, as seen by the high density tracer 13 CO emission. The compression induced cloud collapsed to form Ori OB1c and 1b. The active star formation now witnessed in Ori OB1d (the Trapezium) is the current scene in the sequence.
3. The Orion-Eridanus Superbubble kept expanding, compressing molecular clouds and spreading star formation out to NGC 2149, vdB 64, the Crossbones, and probably also Mon R2. We find young stars in all the clouds interacting with the Superbubble.
4. The Northern Filament is not active in star formation, perhaps because it does not interact with the Superbubble or the velocities of shocks may be too fast or too low to induce star formation.
The star formation history in the Orion-Monoceros Complex supports the scenario of rapid star formation, that produces stars and disperses molecular clouds quickly. Massive stars in an OB association through ionization fronts may trigger starbirth in nearby molecular clouds. As the massive stars evolve to become Wolf-Rayet stars and supernovae, they synthesize short-lived nuclides, and may create an expanding superbubble which not only compresses molecular clouds but also injects the nuclides into the clouds. This offers a viable mechanism to account for the short-lived nuclides found in meteorites if our Sun was formed in an OB association environment like that in Ori OB1.
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